Quantitative analysis of the glucocorticoid receptor-DNA interaction at the mouse mammary tumor virus glucocorticoid response element.
Purified glucocorticoid receptor (GR) from rat liver was used for a quantitative analysis of the protein-DNA interaction at specific GR-binding segments within the 5'-long terminal repeat of the mouse mammary tumor virus. A truncated receptor was generated and used to demonstrate formation of heterodimeric GR, which furthermore was shown to be in rapid equilibrium with receptor-monomer. The relative affinity for GR binding to specific GR sites versus random calf thymus DNA was approximately 2 x 10(3). At equilibrium a free GR concentration of 3 x 10(-10) M was required for half-maximal saturation of the two functionally important DNA sites within the mouse mammary tumor virus 5'-long terminal repeat. Although these two DNA segments act synergistically in mediating hormonal response, we did not detect cooperative GR binding to these regions in vitro. However, GR bound cooperatively within the downstream binding region. Similarly, GR was unable to facilitate factor binding to a neighboring nuclear factor 1 site, another essential element in the promoter. In contrast, nuclear factor 1 binding was inhibited slightly by GR.